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1?he present; invention relates to detergent compositions in 
the form of bars, tablets, sticKs and the like for direct 
5 application to fabrics, bard surfaces or sa^y otiier 
surface. In particular, it relates to soaxi or 
soap/syKtbetic cos^ositions in bar form which bars also 
include protease mxzy^n. 

3.0 It is knovm to incorporate protease ei^Kyxna-s .ij^t-O soap 

bsrs. However, enxyines t<=-na to be unstable, that is they 
lose activity, i^: e-.ich bars. According to British Patent 
265 024 this disadvantage va&y be overcome toy dehydratir.g 
the ensyme and the soap bar to a water content of 10% or 

15 less. 

As an alternati^fe, and xn. orte to prodtsce b&m it^iph 
contain greater ttoan 10% of mter, feh« use of etabilisiag 
ageiits f or protease ea^es Mve bes^n propose - Many 
m sta)5iliei?ig at«a?;:s caimofc readily ttsed in tee or other 
similar shaped solid proiSwcts because of the adx^erse 
effect thsfy ha'e-e on the structxire and f irimess of the 
product . 

25 V^corc'.t.j rc Bzxi si. ?atei <„ Z propo.-"d to 

"j^v a .^5' 5 ^ t ) i)> f^ojnpoand, v polycl, Qrg»X5ic 

sc-c t ' " ' J^aXt and an alkaii rue^,; i salt of 

rn xr orgax) . - ac:^a v-- «.c * a s not a boron co^s^ound «£ a 
stabilising systesa for protease ens:yiRes, such as Savin«tse, 

M In soap bars ^ 

Jt is aiso known to use mtant subtilisin pror«»a. e& which 
ha%*e been modified by snbstitutaon at an aj-^.o c.-id s.te 
US 4 '^60 03: {Geiioncor), for exss^le, cia^-3x.s sivV.^ 
35 spuranta with a^^mo acid substitutions at mino Acxa k-iios 
>>2, Ibb. IC4, 222, 64, S3, 169, 189, 211 or 157, 
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A rmtant proreas« rh-;;r?cy o" .:ie <sl: po;MC.t':>n 22?. h-ss 

been rf-;pldced by aic;i^i;.c, :s .^-'^^^aT -zo have 'irt ixspioved 
CKldatlon scabiixcy ir^ Lhe ;jfea;ijr,c'-5 of a bleach": ns SQisr.i-. , 

5 vve hav^e now found it is possible to prepare detergent 
cowposxtiouB hi bar or ocher shaped solid £om with a 
rsiativeiy lugh level ol water, typically 10 to 30% by- 
weight , m,th. mitant sufotilisin mizym&B which have b^en 
siodifiea at positioas 195 and 222 ia fche protease. Such 

10 coi^ositions, particularly in th& toxm of soap bars^ hav« 
ivsptove^ eR?^e storage stability cc^ar^ad to soap bars 
etajifpris^iag otMr commnl^ xissd protease entzysses s«eh as 
Savinase, even in the absence ot a bl«acfeing agmt » 
Ftirthemore* as a resnlt o£ this increased ^mzyme 

IS stability, there are isfsrovements in the performance c£ 
tbe bars, 

C?hviS, ac<^or>..!. -■alv t pri-„s€nt xrventi'^r |-»ov ^ - o 
d!;,tergenr Cvnposit*ion a'l shap'so so'' is. 
20 dctorgant activ*.', ^ater, and a jsutant sxbv-l^^m ^"j.-c^^t's 
wfea.en ths asdnc acid sequeajce has been altered at 
posxtxoixs IfS aad 222 by substitution mth asotber amno 
acxd, 

2S Preferably, the detexgeBt cssajposition mil also contain a 
stabilise systesi ccmprxsm^ a boron cos^rousd ard a 

poiyoi , 

The stabilising system Ksay also addxtionaxly contaxn 
3d at least one tiirther component selected tx<m 

^} o„ ^ o-c^o <J ^-1 ? tv. ^ ^ „ f L i. ( 

=i'"ia ^ 3,^^o■^Qan^c a'^J.o "nd ruxtx^?'-^*? ecf e 

boron ccsupouBd . 
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An advanLa^c of th<= coKf»os;ita.ons according to the 
iS venMon as thav, they can be sto^ad £or iriucn io-iger 
per:iod' of t^e, «v«n &t coaditjons ot high Leispercitxjx e 
and relative humidity, nthout any significant Ub^ z.n 
S sBzyme act ^'tfv, t.k^. iji.5f.„l;^f ccatpofc>itio is prevxoissiv 
pxopo^d 1*5 iJ^DO-Lrfil since sacb d^tergont 

e:jR^ositions xn ixxz ox o^ner .-haped soixd fo^. are 
typxcally used countries where such coMxtions ptevaxl 

,u t c acid, bos.a,c >.At,<; c-'^o axkt,l~ brtate^ 

. > _calar, borax, The polyol my ibe <in ctixphatac 
^o„iJ^ v,u i 2 to 6 carbor. atc^s and 2 to hvdto'scyl 
groups, especially propylene glycol, glycerol and 

IS sotbitoK The organic acid jmy be an aitpMtic laono-, 

di~, or tricarboxylic &cx4. and in particular formxc acid, 
succi: ic acjd, adxpic acxd, glufcarxc acid, c-.tric acxd or 
coatRiercxislly available mxtures tlsreof . for example 
Sokaian DCS ITrsde Mark), and soap acxd? such as tal3ow% 

20 couonat pairs kernai and ti.t'assu *atty &zxd3 SXiitaj-le 
a.k'^^i netc.! saite of org-^. -'C xrcu'de scciuti 

fjj;tati., scfi r^t:^ to u id x>o^5an prcr o. ^^.t^. A ^.taole 
TO ganic aC-^J osp^ox'-o < t-xd ? iK-^ n^ta* Itjs of 

3 c^r-c isc-i=? u i o^. > « borvn coit^ouxid, xiiCludc 

25 gc" ^ .J, -ca^urj ch^orxde, soditsjs carbonate, feodiura 

LiCAx^.v^r't a' .a -od-uifi ino'-phate. 

The boron cos^o^md prefcerabiy present i-i an unio-unt of 
0.1 to most preferably 0.5 to 5%; the polyoi 

30 pretexably 0.1 to 1?%, isost preferably 0.5 to 30%,- the 
organtc and or salt thereof or 'norganic acxd xn asiount 
ot 0.^ to 10%, preferably 0.5 tv 5% , nd the alkal metal 
salt of tn&. xno'^ganic acid vmcl is not =5 borvn compound 
-n ar j-.troubu 0 1 tu 51, pr«?f-f>tvio:y 0.2b to 2.5^ whf>re all 

35 poxcontavjes are by \^.i„c.x*^ of «,ht n arn^^sstxon 
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Preferably bars in accordance with this iiivsixtioii also 

i) 2S to 80%, -rcsu. prelieirarsXy 25 to 70%, by weight 
of detergent active which is soap or a Buxture 
of. soiap and synthetic detergent active, reckoners 
a© anhydi'ousf 

ii) 0 to 35 % and, jsssst preferably, 10 to 30% fo^^ 
weigM of water? 

iii) 0 to 35% aad, mosfe preferaMy, O.l to 30% by 
-weight; fiiler, 

feen a synthetic detergei'it active is iacluded in the bar 
it v/ill prsfei'abiy bs present at a lev^^l between 0.1 and 
10%, xnost preferably 0.5 to S% by v/©ight b^sed on the 
total level or detigrgsxit active. 

Fatty acid soaps suitable for lise herein can be obtaixied 
from natural sources such as, for iastance^ plajit or 
imimal esters (e.g. p&im oil, coeonut oil, Issbassu oil^ 
soybean oii, castor oil, tailow, whale or fish oils, 
grease, lard and salxtures thereof) , The Mtty adid soaps 
can also be synthetically prepared Ce.g. by the oxidation 
of petroleum, or by the hydrogenation of carbon monoxide 
by the Fischer-Tropsch process) . Kesin acids, such as 
those present i& tall oil, msy be used. Naphthenic acids 
are also st^itable. 

TcillcAv fatty acids can be derived froxn yariovis aninal 
sources and generally coiriprise about 1% to inyristic 
acia, about 21% to 32% pslniitic acid, about 14% to 31i 
stearic acid, about 0% to 4% p.^ir>it: oleic ucid, about 35% 
to 50% oleic acid and about 0% to 5% linoleie acid. A 
tj'pical distribution is 2.5% siyristic acid, 2S% paintitic 
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ac^d, 2i% steaxxc «cx.^, i% paliritcJexc acxd, 41 S oUx:; 
acid, 3% liBoXexc «cxd. 

Coconut oxl r&feis tatty acxd mxtur«ss havxra ar 

5 feppioxixsate carboij chax length dxstrib ^t:lor 8^ , 

Co. C , 17% Ci4, B% C,., 2% C , 7% olc'C ?t 

3ro_^xv (C (th^ 1 - SIN' f^t.i' vTio-- o^. 

. ^5 ^ f f V. . ' Lo nave BatxBl&ctoxy 

uw^^r £atty ac->ds are hydrogenated to decrease the 
is ^.Tiounu of unsaturation ^eapeciaily polyun&aturatxon) oi 
feM fatty acid mxfcure, 

Baxsassu d refers to fatty acxd m .tures .i^vu ^ a* 
t.pproxittjat«2 carbon chaxn ^eissqth dxstrxbutxon ol, /.8% Q 
20 6 5% Cso, 44% C 3, 15.2% Ch- "^-S* C 3,2% d,, 12* C 5, . 

2 3% C <5 J . {13x6 last tvjo bexng mono and double imsaturated 

respect xvexy) 

25 <r- t. c *■ t: 5 ' ci n ir-nf Ji vjc"! aa 

sulphonates ;3isd no. xomc ethoaciflated alcohols 

The f-i vle^ IS preferably selected fOT jcsiolin bentoruto, 
30 sxlJcacs-, talc, sodium sulphate and sodxum carbonate. 

':h?> K»u$,ant subri*"vSin uii^yssee used xn the ccTposxtion of 
f-i'^ X vent" on arc dxsclo ed xn WO~A~89/0fei'"''' 
xt^ovo/t^oxax&k) Tney iuxf£er fxom tne natxv* jiri ^.-^ 
3S *,vw ri-^a^ ths^v corfrxn a dxffoxe ^ ataxno a^^id " 

pos^tK-as* i^b ana The rac've ensi^ro-a conca a 
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9-- case reo du^ a*- rtoi> tion l^b eind ? tJi'-tlrcr i 

In genero,! th& mmmt of jtiutant sTjbtiixsin mz^^ice 
10 xtsci^aec* xn the coac>osition of the xnvmtxon such that 
corresponds wxth ^ proteoiyt3.c scti'«i?a.ty of 0 3 to ISO 
m/m based on the ccsapoeition preferably O.b to ^OGO/s^a, 
a»st preferably X G to 10GU/a^< tidaere m/vsg is glycine 
unit per mIl2.«?raTa-, 

IS: 

1^ T editions du xng ^ lb ! c^^ -"t^-^n 

v.icui'- r ^-^--sr n. Ki -groups e<3Uiyaiast to 1 
20 micrograme/ral of aivcme* 

^'he '"CJfpositxoB«5 of tne xnveistxoa ssay contaxu other 
pa^oteolytic easspges xn addxtion to the mutant auiotiXisxii 
ea^jf-roe hereinbefore defxsed. Ftxrther subtiixsin proteases 
25 can be ot veg^table^, ^isiai or mcroorganxsm orxgin* 
Preferably at xs of the latter orxgin* wha.ca includes 
yeast, fungx, asouXds and feacterxa PartictJlarly pr^ferrfcd 
are hacterxaX sxmtxl3.sxn type proteases < obtained from 
I, << Ot^itx:;ular strains of b s^sbtilxs »r<3 B« 

avu^l^. biw ^ rtc "i:." ate r^s- f< r-. >r- 

^rc^ad^^ AtL^ui.4i^<^ oi &h<.vJa r^nVof ^ubtx s i ' 
proteases ana on. 

3S 

Tbe coimppsifeions of the iwention laay also coiitaxn enisyin^s 
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such as lipases, for ex&jsple Lipaiase (Trade Hame ex 
Hovo/NordiskJ , a lipase extracted from Hujsicolu 
Lanuginosa? asgrlases, a cosmercially available material is 
sold under the Trade Mark Ter^aawi «>s Movo/Kordisk; asd 
5 cellulases, a cosssferciaiay available taatsrial is sold as 
CellMzyme {Trade Mark) ex JvWo/Moraiek. 

Enjiv-^ties may be Incorporated in the aer,erg«j^.t costipcsjition 
or the invention ia the form of a concentrated aqueous 
10 iiQui<5 or a slun^. 

in additic.!: v.-- r.rje coBponeats described abo^'^e ths 
detergent i^ars of the present invention laay contain a wide 
variety of optioiiai materials. For sxasiple builders such 

IS as water- soluble phosphate salts, water solxjbie carbonates 
^tid organic builders w be added. Other ingredients eucb 
ae starch, sodium carboscysaeti^lceiluiose, colouring 
sssterlals, fluorescers, opacifiers, gerjaicides, perfuuies, 
preservatives for exajnple ethylene diaffiine tetra-acetic 

20 acid muK) > eth&ne i-l^dro3Q^-l,l'-diphosphonic acid 

(BBDP) , formaldehj^de aad sodixsis hypbochlorite, sucrose and 
sorbitc-1 xmy also be included, 

B£irs5 according to the invention Kjay be prepared on 
^5 convent .i.onal equip^n^^^^-t; and in a conventional manner. The 
niutainu sub&ilisin ^nzymB, any other additional ensytse 
and the components of the stabilising system xeay be added 
at any stage during the ssanufacturing process. Preferably 
the stabilising coJi^sonents are added before the mzym, 
30 The resulting mxture of coisponents tmy then be plodded in 
conves^tionsl suaxiner and, it necessary, stashed, left to 
age i-^rapped. 

The invention will now be described furrber aiv: 
3S exes^slified in the following exais^.3eg in which pBicentagc-y- 
are i^" 
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Hard soap bars were produced troxsi conventional soap ($2% 
taliow, 18% coconut; oil} produced by pan saponification. 
The soap %vas ncir. ral %fizh 0.15% orthopJiosphor ic acid 
5 st^d Chen mxed tor approxj-rfiatelv CO msj-^.u-es ar. a 

iiar,pu.x.3i,ure ot SO*C. Thereaiicax, the st^-ib. .i. jy^ten^ 
^vas added w»d mxi»g continued for a fxjrtner hour whiiir. 
fche tei^ratar® tis^s xnalrstain«d §t 80*C. Ths water content 
of the resulting siixture was reducesi W vacut^m ds-ying co 
10 tlie desirad jsoistufe content and the ^^xytse added. The 
resulting xsixture was tlien plodded on & soap production 
iins xn a convenfeionaX mmser* 

la each case, the v?ater coxifceat of the bars and the total 
is fatty snatter content wer« deterjained atid found to be in 
the range 17-19% and 65-70% by weight respectively. 
The bars were v;r.-3ppec individually in glycine paper and/or 
uclyctr jles'e ba<5S aad stored at 30«>C. "^he residual ensryjris 
activity ox. bar^s v/as raeasuied at intervals daring storage 
20 using a S3. 01 Scalar Aautoan&lyser . 

tn each cas«, part ot the bar was dissolved to form a 
atjueous solution, eazs^s*® aetlvifc:^ tssss determined toy- 

photometric detection of a complex f ors^d f rosi reaction of 
as tho ens^e in tise soiuticjs with a protease substrate. 
"Uhe resnits are presented beIow« 

B^g^TO activity % 
eoij^josition Storage tisse {days) 

14 27 41 

30 i) ^izyme containing soap bar viith 
sodium fomat©C2%), borax{2%)i 
px-opylene glycol (2%) > sodiias 

35 a) Smin&m' 8G0/mg 82 83 79 

{moisture 17.5%, 68.7%) 


{moisture 17,4%, TFH' 65.4%} 

ii) eriKyme containiKg soap hax vfith 
soaitsjs format«{2t), borax (2%), 
propylene glycol (2%) ^ sucrose 
fS%), sodixau :SiiI|d3at« (1%) - 

a) Savins se 8C!U/m.g 
i:rao;i,st.ure J.7.4%, TFM 64,1%) 

b) DtirasyB SGU/mg 

ill) enzyme containing soap bar with 
borax ( 2% h propylene giyooia%) , 
sucrose (5%) , soditsa suiphats {!%) 


9} Sav^ifta^e mWxsg §7 84 75 

{Mjisture 18.7%, TFK^ 64.8%} 

b) Dutasyis 8GU/ag 100 100 100 

{moisture 2 8,8%, TFM=- 65,6%) 
Savina-.e >'-0I, iex Novo/Nordis.?k A/S) 
Ditro:;y-; iC.C^ (ex Movo/Nordisk a mutant 

subtiiis:in protease contairdftg a glutamic residue at 
position 195 and an alaaiine residue at pOv^ifcion 222, 
^ Total fatty mtter. 

The results show a ,bar containing the mutant subtil isin 
ens5?sse Dtirasym is much sKsre stable, that is residual 
ens^e activity of th& bar tar storage is much bigher, 
tban a bar containing the evt^m& Savisiase, 
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In this exaxnple the variauiou c:i residual snzys:^. -ictivity 
■enxyi-ne sLabiIii:y} xvith level of uie stabiliser sysr.em '.v'as 
exajs^iasd , 

5 Soap bars of compositions A and B were prepared accordij^g 
to the ptoce&um outlined is BKaif^X© I. 


% m 

Cittic mm I 

1 QVS 

2 i 
Slyceroi 2 1 

mxm 2 i 

mx&zfm ' 5 GX?/ffig 0.3 0 .3 

of tl^s bar cosmos :ltion 

Smp hm^ (got tallow, 

26% coconut oiX^ 

mx^ were wcmp&& iMividuaXly in glycine paper 
stored at 37«c ^nd & rsiati^ htJialdxfcs^ of 7Q, the 


*?he results ^r^ preseftted l>elow. 
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ISO 

100 
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92 

21 
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80 

42 


78 

49 


W 

S0 

^4 


5"? 

89 


64 

sa 


70 


€e 

71 

so 


91 


66 

m 

m 


105 


39 

106 

78 


177 

76 
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'Jli® results sliovf that evsa wh«n the fimount of the 
statoili^iiig s^sW is reduced t)?© actimty remins 
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In tnis exanioie the residual enzyme activity (eiiKVTRe 
Stability) of bars prepared using slurries of the siutant 
subtilisiB &&zym& Dura'^yis and Savimse were c<^pared. 

Soap barsv oi cc-rpo;- ;ic;5s C and D v/er« prepared a^ccording 
to the procedtire out lined in Sxaj^l® Iv 


Cotaposition € D 

% jfcsr weight; 

Citric acM 1 i 

Sodium sulphate -X 1 

0odiwi Form&fc«f 2 2 

Giycerol 2 2 

Borax 2 Z 

uMvazyvx slurry" Q.3 

Savinase slurry ~ 0, 

SOwp bass (80% tallow, 

20% coconut oil) 


•JSie bars wsr^e wrapped individually in glycine paper aM 
stored at 37 »C and a relative feussiditj? of tp%. lha 
as residual ensy^e activity of bars was sseasured periodically 
duriiig storage. 


The results are presented ii^low* 

Eesidtjal Bazyme ftctivity/t 


30 Cojiipositr.ion C D 
Storage ^Jir^/Days 

0 180 100 

? -< 80 

14 100 50 

3s 35 m m 

70 SS 37 


£3470 


13 


The results BhCM a bar cont&irdng the mutant subtilisisi 
enzyme Dumzyn has « higher ^zyme stability than a 
corresponding h&r containing the ei^zjme SavinasSv 


5 Exatnole 1% 

In this emml^> the cleaning performnce of ba^:'^ 
containing Savimse snd Duras;ym liquid ensg^mes w^ra 
coK^ared- 

IS Scap bars of cosrsposition;^ B aa::; P were prepared acpprdihg 
to the procedure- outlined in Example I. 


Coxsposition H F 

IS Coconut £atty acid 1 1 

sodim Sulphate i ^ 

Sodium Formate 1 3. 

Glycerol 2 2 

Borate 2 2 

20 Bnsysjs Dtirazy«i liiQttid" 0,12 
iS GtX/isg of the bar 
compositiGR) 

Savinaso Liquid*** - 0^ 
(5 G^/mq at tba bar 
25 cotnposition) 


"Durasytw 16<0L (ex Novo/Hordisk A/SI 
'"^Savinase 16. OL t^ovo/Hordisk h/S) 


30 Mtet manufacture, but before tasting, the bars were 

stored at 4*e to prevent enKyssse degrsdatisB . Bars were 
stored for various lengths oi time before t>3Sf;ng> 
Thereafter, bars of. compositions B and ? -wt^i-c u.'-cO wash 
$t.r5r.dsrd test cioths using a standardised procedure based 

IS err, a handvs'ashing procedure coKssonly used with laundry 
bars. 


14 


Th& t^s^ cloth was iaBiersed in a Quantity o£ deionised 
water. I'be v;etted test cloth was sqiseezed out, redmmersed 
and squeezed oui: a second time, and thexi treau&d tvith a 
bar. The bar v;a.=; rubbed by band on the cloth. The bar 
5 v^as then sec aside and tbe treated tes=t cloth was inur>ers«d 
in deJ-oniieed water, test cioch Iiuu\. : r,^i : ^ of 2.8g/L 
wbicb- is equivalent to statiaard wash condi;vioxis, and 
lobbed 30 tiises . ^« test cloth was rinsed in cl^n wter 
and dried, 

10: 

TU^ ref i^ctajica, at 460asB, of tli^ test cloth was 

bef ore and §f ter msbiiig uaingi a S-^Lcrcsnatch Iteflecfcaae© 

Sp^eityomtm. M is the cfeasige in ref Isctaric^, 

IS The procedure outlined above was repeated four tij&es for 

each bar csmiposiiiioja at storafe time, aad tte results 

pr^s^rifced IseXov? rfe^rasejit aa average value« 


^68 

E F 

Storage ^irm/t^Y^ 

{! 17.24 19. 4S 

S 16. BO 16.73 

10 16.77 16>3B 

12 IS. 74 16.04 

20 16,60 14. fa 

30 16.43 12.9? 


30 The results show the increased stabil^-ty of ourazyiR 

containing bars^ gives ri^e to an o\''erail performnce 
benefit after a storage time of only 6-8 days. 

Iz. tn.f~ rolicvx'iny exainpies soap b&rs of co^npo^i; .^.cx^j G, 
I ai"*d a vjere all prepared according to the procedure 
outlined in Bxassple 1, 
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in this exaspie the xm%msO- Mnzym activity im 
stability) of a bar prepsreS mtfa coconut fstey §m4, but 
in the absence of so^m tommy w<mm. 

Coaiposition S 

% W mim 

CocontJC fatty acid 1 

Bodima Sulphate I 
10 Boaixm Formate 

Glycerol 2 

Bora>v 3 

Durasyrr, j (5 GU/ssg of the 0.3 

bar cojRpositioa} 
IS Sosp bsse <80% tal3.o%^y 

20% cocoaut oil) 

20 The bar was wrapped in glycine paper and stored at 37 ^^C 
and a relative himiidity of 70. The residxiaX enaysTie 
activity of the fear was measnrea perioaically during 


The results are presented teelow. 

Coxr.position m^Mml Mnzwm MmiW/^ 

Storage Time/Days 

0 100 

13 lOD 

21 100 

40 S3 

80 81 
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la. this example residual erisi/sae activity •f.^nwyme 
stability) of a bar prepared wifch phosphoric acid was 


% i>F weigte 

Sodims Forsisate 2 

Propylene Glycoa 2 

Borax S 

Durasym 'I' (S GX?/iag of the 0*3 

ba.r cos^ositioa) 

Soap base {80% fcailow, 

2Ct coconut oii^ 


4 Dura^iT-. .ej): iex M>VO/lxiordisk A/S) 

'rh« ba-s vv5s wrapped i» glycine paper and stored at 28^C 
and a r-Blalivu h-.unidity of 70. tt$5e residtial actimfej o£ 
the baj, livus :j>eas.ured ps^riodically during storage. 

The f €5suits are pr^smted below. 


Coapositiesi Residual Hnsj^e ^t,lyity/% 
Storage "Pi^/Dasrs 

14, 190 
27 100 
41 100 
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In this exasipie the residual enayme activity {mzymB 
stability) of bars prepared with and without Sodix^m 


CoH^osiition 


% by weight 


Citric acid ^ 

Slyceroi 6 ^ 

Sodium Formate 2 

Borax 2 2 

Diirazym f iS GU/mg of the 0,3 0,3 

.bar coKipos ±ti on 

Som base (80% tallow, 

20% coconut oil) 


4= Duraxyai lfi <0£ (ex JJOVQ/Hordiak A/S) 

^Hbe bars were vfrapped individua-liy in glycine paper and 
20 stored stt 37<^C md a xeXativ^ jbuajlsaty of 70 . The 
residual enzysje aetiv^ity of th^ bars were measured 
periodically during storage. 


The res'alts are presented bolov*". 

CoK^position Residual Enzyme. Accivity/% 


Storage 'i'irae/Days 

I 

J 

0 

100 

IQO 

IQ 

ipo 

100 

M 

100 

100 

30 

100 


71 


89 

76 



92 


B5 


35 107 
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me results dsnsm^ferate tfa^t ersa tfee abs^ac® of «™ 
fonrate good residual mzm® acfcimty is mmtained;. 


K detergexit composition in shaped solid toxm 
comprisinci a detergent active, water, and a mutant 
subtiilsiii mzym® in which the amino acid sequence 
bag been altered &t positions 195 and 222 by- 
sufesfcitutioK with atiotfeer wixxp acidv 

A detergent coiaposxtion according to CXaira 1 further 
coHiprising a stabilising system for the ens^vme^ the 
stabiiisiBg systesi cos^risiag a boron coaipoand and s 
poly<sl , 

A decergent coxaposition according to Claiin 2 wherein 
the stabilising s'/ster:^ turtJier cosnprissrs at least one 
ecis^poijent seieeted from 

i) an orgaaie acid, an alkali lastal mlt of an 
organic acid, an inorgaaie acid and mixtures 
thereof ? ajad 

ii) an alkali jnetaX salt of an inorganic acid not 
h&ing a boron coapownd, 

A detergent composition accc-rdsng to Claur. 1. ^^-hprein 
the enzyme contains a giutaaiic acid resiaue at 
position W5 and alanine reeid^e at position 222 . 

A deterojens cosnpositson according to Claiss I wherein 
the coit^osition contains the enzyme in an asionnt such 
that it corressponds with a proteolirtic activity ot 
Q,l to 100 GV/mq b^^eii on the composition. 

A detergent co3^>osition according to Claim 1 
coJtsprising 25 to 80% by weight of soap or a mixture 
of soap and synthetic detergent active. 10 to 30% by 
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weight of water and 0»1 to 30% by weight of filler, 

A detergent coaiposifcion. according to Claira 3 wherein 
ch$ boron cojspound is borax; thti polyol is selected 
from px-ox^yiarte glycol ^ olycerol <5nd sorbitol; the 
organic acid is seJecred from ioinic acid,, succinio 
acid, adi5>ic acid, glutaric acid, citric -scki, soap 
acids and Mxtures thes^eof r the alkali -netcii. 5-a3t of 
the- organic acid is selected from sodiina rormtej 
sodiuin citrate axid sodiua^ propionate,' the inorgsnic 
acid is phosphoric acidr and the alkali metal salt of 
thB iBorganic acid is selected tiecm soditsa sulphate, 
sodit^m chloridef sodium carteoaate, soaitsa bicarbonate 
arid sodiism phosphate. 

A detergmt cosspositioa according to Claim 3 wfeerein 
thm boron coiEpound is £>reseiit in as aioouat frem 0.1 
to 10% hi' weight T the polyol is present in an amotint 
from 0-1 to 15?- by weight; the organic acid, Sait 
thereof, or inorganic acid is present is: a:- asriounc 
from 0.1 to 101 by weight; and the alkali snetal salt 
of the inorganic acid is present ixi an asstount i;ro» 
0.1 to S% by vmight of the cosissositioii. 

Use of a detergent, composition according to 
prsoeding ciaim to tre^t at etaisiad fabric. 
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